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Detailed QA/QC Procedures for Air Monitoring of 
Certain Breakdown Products of Metam Sodium 

I . Introduction 

The Cal/EPA Office of Environmental Health Hazard Assessment (OEHHA) and the 
Department of Pesticide Regulation (DPR) have requested that the Air Resources 
Board (ARB) staff conduct ambient air monitoring for the primary breakdown 
product, methyl isothiocyanate (MITC), of metam sodium (sodium-N- 
methyldlthiocarbamate). In response to this request, ARB staff will conduct a 
three-day source impacted ambient monitoring for MITC after an application of 
metam sodium, as well as an ambient monitoring program for Ml.TC within 
populated areas. 

Prior to the sampling program, the AR6 staff, In cooperation with AIHL, will 
Implement a quality assurance/quality control (QA/QC) program. The object ive- 
is to ensure the reliability and accuracy of the monitoring results. Based on 
the result of the QA/QC program, the existing sampling and analytical 
procedures may be modlfled to achieve the objective. 

The compound of primary Interest Is MITC 
determine levels of hydrogen sulfide and 
sulfide will be measured by an on site d 
Carbon disulflde will be analyzed by ICI 

; however, attempts will be made to 
carbon disulfide as well. Hydrogen 

lrect reading portable analyzer. 

This protocol will be amended to reflect greater details in the QA/QC program 
as they become avaliable (Attachment A, Sections I and II). 

II. Samplinq 

The ARB Engineering Evaluation Branch (EEB) staff will be responsible for the 
overall management of the monitorlng program and for sample collection. EEB 
staff will calibrate all rotometers before use In the field. Prior to sample 
collection, a flow audit will be undertaken by the ARB Quality Management and 
Operations Support Branch (QMOSB) (see Attachment A, Sect Ion Ill). After 
sampling Is completed, the EEB staff will check the calibration of the 
rotometers to ensure accurate measurements of the flow rates. The Jerome 
hydrogen sulfide analyzer will also be calibrated prlor to use In the field. 

Callbratlon and flow audlts of the rotometers usually takes no more than one 
day. Therefore, changing the flow rate prlor to sampling will not cause a 
significant delay. 

III. Analysis 

The QMOSB staff will conduct a system and a performance audit on AIHL. The 
system audit consists of responding to a questionnaire used to determine if the 
laboratory is implementing good laboratory practices. The performance audit 
(see Attachment A, Section IV for an example) consists of providing the 
laboratory with sample tubes containing various quantities of MlTC (spike). 
The QMOSB will make triplicate spike tubes at each level. Two complete sets 
will be archived until the audit results are deemed acceptable. These 



. 
additional sets will be retrieved to resolve any discrepancy or address 
questions regarding MITC analysis (including spike preparations). AIHL will 
not know the MITC levels prior to analysis. 

The standard to be used for spiking by QMOSB will be prepared from the neat 
(pure) compound provided by AIHL. AIHL will use this same standard for 
analysis (after appropriate dilutions). The proc?dure for the preparation of 
the spike was discussed between ARB and AIHL staff. AIHL believes the 
procedure to be appropriate. 

The system and performance audits will take three to four weeks to complete. 
Therefore, If any breakdown products other than MITC (which require laboratory 
analysis as opposed to direct instrument readings) are desired, a delay of at 
least one month will be required to complete the laboratory audits. This is 
necessary to conduct certain studies to validate the analytical and sampling 
procedures. Validation is necessary to produce reliable and accurate results. 
If standards must be ordered or If other difficulties occur, the delay may be 
longer. 

IV. Scheduling 

Sampling for MITC Is not anticipated before November, 1992. In order to start 
the MITC monitorlng In November, the results of the QA/QC program must be 
available by late October. Completion of a QA/QC program in October will allow 
DPR and ARB to conduct monitoring In Imperial, Kern or Contra Costa County. 
Any unsatisfactory results from the audits will postpone the sampling until the 
difficulties are resolved. 
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State of Callfornla . 

MEMORANDUM 

,To : Peter Ouchida 
Manager, 
Testing Section 

It 

Don Fitzell 

Date : September 4, 1992 

Srb ject : Metam Sodium QA/QC 
Protocol Amendment 

From : Air Resources Board 

in order to further define the QA/QC procedure to be used prior to 
field sampling, a meeting was held September 2. 1992 among AIHL, ARB’5 
QA Section and EEB. In addltlon to the system and performance audits 
to be conducted by the QA Sect Ion, two further studies were agreed to 
by all involved. First, AIHL would conduct desorption efficiency 
studies. Upon successful completion this would be followed by QA’s 
system and performance audits. in addition, coliection/conversion 
studies would be carried out by EEB (analysis by AIHL). 

The desorption studies will consist of spiking 10 tubes at 3 
different levels (0.1 ug, 0.5 ug and 2.0 ug 1 plus 2 blanks (thirty-two 
tubes, total). Five tubes at each level will be analyzed the following 
day to determine recovery levels. The remaining spikes will be 
analyzed after simulating the handling of the samples in the field 
(Stored in an ice chest for approximately one week prior to 
extraction). 

The system and performance audlts will be conducted as outlined In 
the protocol except only one set of spikes will be archived. Extra 
tubes will be splked to be used In the collection/conversion studies. 
Four tubes at each of 4 levels (total of 16 tubes) will be prepared. 
This includes blanks. One set of duplicates at each level will be sent 
to AIHL for the performance audit and one set of duplicates will be 
archived. Duplicates (at two of the above levels plus blanks) will be 
prepared for the collection/conversion studies. 

The co lection/converslon study will consist of running ambient 
air through duplicate spike tubes (2 pairs) and duplicate blank tubes 
at two flow rates for 24 .hours. The levels will be high enough above 
the limit o f quantitation to insure detection. The two flow rates will 
be the same as anticipated for the study; 2 liters per minute and.4 
liters per minute. 

The desorption effic 
around September 18. The 

iency studies are ant 
performance audit sp 

icipated to be completed 
ikes will be prepared and 



the collection/conversion stud 
of September 21-25. This will 
work prior to October 19. 

i 

If the above schedule can 

es are expected to be conducted the week 
allow the analyst time to complete his 

be fol lowed, field sampling is expected 
to occur the first part of November in Kern County. The ambient 
monitoring (2 weeks) will be set up firsfand if possible, the 
appllcatlon monltoring will be scheduled durlng the second week of the 
ambient monitoring. 
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State of Callfornla 

MEMORANDUM 

To : Interested Parties Date : October 1 , 1992 

Sybject : MITC Application 
Meeting, Berkeley 

Don Fitzell 
-. 

From : Air Resources Board 

Yesterday at a meeting wlth AIHL and ARB’s QA Section, the 
following items were agreed to as part of our QA program for the - 
upcomlng MlTC appllcatlon: 

1. The flow rates for the collectlon/converslon study will be 1 
and 4 liters per minute (Ipm) rather than 2 and 4 Ipm. The 
lower flow rate will be used for both the application and 
ambient monitoring IF the higher flow rate indicates 
breakthrough or a slgnlflcant decrease in sensitivity. AIHL 
has demonstrated It can meet the required Minimum Detection 
Level (MDL) at this lower flow rate. 

2. The performance audit tubes and the collection/conversion tubes 
will be spiked at levels between 0.2 - 3.0 ug per tube. 

3. Back up (non-splked).tubes will be used in series with the 
higher flow rate (4 Ipm) collection/conversion spikes so that 
breakthrough can be confirmed, If present. These additional 
tubes do not need to be analyzed unless breakthrough is 
indicated. 

4. By Wednesday morning, October 7, all of the QA tubes will be 
delivered to AIHL for analysis. There will be a total of 26 
tubes, identified only by a number from 1 through 26. The 
tubes will have been spiked at 1 of 4 levels: 1) blank, 2) low, 
3) medium and 4) high. The breakdown will be as follows: 

Performance G9Ilectlon/conversion 
(battery) (AC) 

1 IDm 4 IDrn 
2 blank 2 blank 2 blank 
2 low 
2 medium 2 medium 2 medium 
2 high 2 high 2 high 

4 back UD (for above) 
8 6 10 TOTAL = 24 



All of the above tubes will be prepared by ARB’s QA Section. In 
addition, 3 more sets (1 blank, 1 low, 1 medium and 1 high) will be 
prepared. One set will go to DPR (or CDFA lab) for comparative studies 
and 2 sets will be archived (total 12 tubFs). QA will prepare a total 
of 36 spiked tubes. 

If there are any corrections, additions or comments, please call 
me at: (916) 445-0618 (ATSS B-485-0618) or PES (DLF). 
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Flow Audit Procedure for Pesticide Samplers 



Flow Audit Procedure for Pest 

Introductiofl 

The pesticide sampler is audited using a calib 

tide Sampl ers 

I 

ated diffe rential pressure 
gauge or a mass flow meter that is standardized against a NIST traceable 
Brooks automatic flow calibrator. 

The audit device is p.laced in series with the sample probe inlet andthe flow 
rate is measured while the sampler is operating under normal sampling 
conditions. The sampler's indicated flow rate is corrected based on its 
calibration, and the true flow is calculated from the audit device's 
calibration curve. The sampler's corrected flow is then compared to the true 
flow, and a percent difference is determined. 

The basic equipment required for the pesticide sampler flow audit is listed 
below. Additional equipment may be required depending on the particular 
configuration and type of sampler. 

1. NUT-traceable mass flow meter. 

2. Calibrated differential pressure gauge with laminar flow element. 

3. l/4" 0-D. Teflon tubing. 

4. l/4", stainless steel, Swagelock fitting. 

6. l/4' I.D. Tygon tubing. 

Audit Procem 

1. If power is available, connect the mass flow meter into a 110 VAC outlet, 
and allow it to warm up for at least ten minutes. Otherwise, perform the 
audit with the calibrated differential pressure gauge. 

2. Connect the teflon tubing to the outlet port of the audit device with the 
Swagelock fitting. 

3. Connect the free end of the teflon tubing to the sampler probe inlet with 
a small section of Tygon tubing. : 

4. Allow the flow to stabilize for at least 1-2 minutes and record the flow 
rate indicated by the sampler and the audit device's response. 

5. Calculate the true flow rate from the audit device's response and record 
the results. Obtain the corrected sampler flow rate from the field 
operator. Calculate the percent difference between the true flow rate and 
the corrected measured flow rate. 



Attachement A, Section IV 

Performance Audit Procedure 



Performance Audit Procedure 
For The Laboratory Analysis Of Garlon and 2,4-O 

Introductioa 

The purpose of the laboratory performance audit is to assess the accuracy of 
the analytical methods used by the laboratory measuring the ambient 
concentrations of Garlon and 2.4-D. The audit is conducted by submitting . 
audit samples prepared by spiking adsorbant tubes with known concentrations of 
Garlon and 2,4-D. The analytical laboratory reports the results to the- 
Quality Assurance Section, and the difference between the reported and the 
assigned concentrations is used as an indicator of the accuracy of the - 
analytical method. 

Materials 

1. Garlon, 44.3% acid equivalent 

2. 2.4-D, 41.9% acid equivalent 

3. Methanol, pesticide analysis grade 

4. XAD-2 Adsorbant Tubes 

5. 50 ul Microsyringe 

Safetv Precautions 

Garlon may cause irritation to skin, eyes, and mucous membranes. 2,4-D may 
cause cancer, cardiovascular system injury or liver damage, seizures, nausea, 
vomitting, -airway obstruction, increased mucous secretions in the lungs, 
gastrointestinal disturbances and may be fatal if swallowed. Avoid direct 
physical contact. Avoid breathing vapors. 
area, preferably under a fume.hood. 

Use only in a well ventilated 

clothing. 
Wear rubber gloves and protective 

Standards Preoaration 

4 mg/ml Garlon (acid equivalent) Stock Solution: Weigh about 90 mg of the 
Garlon formulation into a clean 10 ml volumetric flask and dilute with 
methanol to the mark. Record the concentration. 

4 mg/ml 2,4-D (acid equivalent) Stock Solution: Weight about 95 mg of the .. 
2,4-D formulation into a clean 10 ml volumetric flask and dilute with methanol 
to the mark. Record the concentration. 



20 ug/ml Garlon (acid equivalent) Spiking Standard:. Transfer 50 ul of the 4 
mg/ml Garlon stock solution to a clean 10 ml volumetric flask and dilute with 
methanol to the mark. Record the concentration. 

40 ug/ml 2.4-D (acid equivalent) Spiking Standard: Transfer 100 ul of the 4 
mg/ml 2.4-D stock solution to a clean 10 ml volumetric flask and dilute with 
methanol to the mark. Record the concentration. 

SamDIe Preparation - 

Prepare five audit samples from the 20 ug/ml Garlon and 40 ug/ml 2,4-D spiking 
standards according to the following table: 

20 ug/ml 
Garlon Std 

40 ug/ml 
2,4-D Std 

1 Y v 
2 10 0 
3 0 10 
4 40 10 
5 10 . 40 

1. Break off the inlet end of the sample tube. 

2. Insert the syringe needle into the adsorbant bed of the primary 
section of the tube, and slowly inject the appropriate volume of 
each spiking solution. 
sides of the tube. 

Do not allow the liquid to run down the 

3. Cap the open end of the tube with the plastic cap provided. 

4. Assign a random number to each sample, keeping-track of the 
concentrations. Label each tube with its assigned number and 
store in a freezer until ready for analysis. 
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fbte of Lliforaia 

Memorandum 

TO 

FlOlll 

Subject 

Genevieve A. Shiroma, Chief oak September 8, 1992 
Toxic Air Contaminant Identification Branch 
Air Resources Board Ptua : 

1219 K Street, P.O. Box 2815 I 
Sacramento, California 95812 ? 

Department ol Pesticide Regulation - 1220 N Street, P.O. Box 942871 
Sacramento, California 95814 

Monitoring Recommendation for Metam-sodium 

On May 19,1992, Dr. Richard'J. Jackson of the Office of 
Environmental Health Hazard Assessment (OEHHA), requested the Air 
Resources Board (ARB) and the Department of Pesticide Regulation 
(DPR) to document airborne emissions of methyl isothiocyanate 
(MITC), the degradation product and active fumigation component of 
the pesticide metam-sodium. This memorandum provides background and 
recent use information of products which contain metam-sodium, and 
identifies how these products are used. 

Background 

Technical metam-sodium [CAS # 137-42-81, and metam-sodium dihydrate 
[CAS # 6734-80-11 are colorless crystals with molecular weights of 
129.18 grams/mole, and 165.21 g/mole rzspectively. Metam-sodium is 
soluble in water to 722 g/liter at 20 
pressure. The acute LD, 

C and has a negligible vapor 

mice and 820 mg/kg for r '2 
via oral administration is 280 mg/kg .for 

ts. Acute oral LD for rats of MITC is 95 
mg/kg. Me.tam-sodium is stable in concentra ed aqueous solutions, 2O 
but unstable in dilute aqueous solutions. Decomposition to MITC is 
promoted by acidic soils and heavy-metal salts. Metam-sodium has 
entered the risk assessment process at DPR under SB 950 (Birth 
Defect Prevention Act of 1984). 

Metam-sodium is a pre-plant soil fumigant/sterilant used in 
California for the control of nematodes, soil borne fungi, and 
insects. Metam-sodium is a class 2 (moderately toxic) pesticide and 
is not a restricted material under section 6400, Title 3, California 
Code of Regulations. Prior to 1990, 
required for this chemical. 

Pesticide Use Reports were not 
Therefore, information for this 

recommendation is based solely on the 1990 Pesticide Use Report 
database. 

In 1990, 5,934,082 lbs of metam-sodium active ingredien't (AI) were 
reported to have been used to fumigate fields which were then 
planted out to various crops. A breakdown of metam-sodium use, and 
the crops which were then planted are shown in Table 1. 



Genevieve A. Shiroma 
Page Two 
September 8, 1992 

Table 1: Metam-sodium use in Caliiornia in 1990. 

Commodity 

Carrots 
Tomato 
Cotton 
Potato 
Cole crops 
Melons 
Onion 
Fallow fieldsa 

lbs. AI lbs/Acre 

1,243,160 128.3 
951,998 45.1 
484,266 42.1 
322,985 162.7 
208,455 54.4 
157,600 97.9 
105,617 140.3 

1,622,390 46.2 
Other fumigations 837,638 -a 

a. Crops to be planted following fumigation were not specified. 

Soil Fumigation 

Information from the 1990 Pesticide Use Report indicates that a 
majority of metam-sodium use is for the fumigation of agricultural 
soils. Labels for metam-sodium containing products recommend 
application rates of 60-320 lbs AI per acre for broadcast or strip 
applications, via injection, or by chemigation. The higher use 
rates are recommended when soils are high in organic matter, or 
control of pests deep in the soil strata. For spot applications 
(soil treatment following removal of infested or diseased trees or 

.grape vines), recommended application rates are 0.8 to 1.6 lbs AI 
per 100 square feet. 

Monitorina Recommendation 

Based on 1990 Pesticide Use Report data (Table 21, we recommend that 
the ARB monitor for MITC during September or October in Kern or 
Imperial County following a preplant metam-sodium application to 
carrots. Although applications continue throughout late fall and 
winter, sampling is not recommended at this time due to cooler 
weather and decreased volatility of metam-sodium and MITC. 

Table 2: Metam-sodium use for Fresno, Imperial, and 
Kern Counties for September-December 1990 

County lbs AI Acres 

Fresno 
November 
December 

78,591 1,818 
256,185 6,174 



Genevieve A. Shiroma 
Page Three 
September 8, 1992 

County lbs AI 
I 

Acres 

Imperial 
September 
October 

Kern 
September 
October 
November 
December 

150,262 1,419 
203,415 1,373 

12,250 51 
108,428 698 
106,811 639 
179,359 1,269 

DPR has recently issued a Section 18 emergency registration (#92-18) 
to allow methyl bromide (MeBr) to be used for soil sterilization. 
This Section 18 allows use of MeBr on 30,000 acres statewide for 
control of nematodes in soils to be planted to carrots for the 
period of July 17, 1992 through July 8, 1993. Use of MeBr under 
this Section 18 emergency registration may greatly reduce metam- 
sodium applications to soils to be planed to carrots. 

We recommend that ARB contact the Kern or Imperial County 
Agricultural Commissioner for specific application times and 
locations. If you wish, DPR can assist in contacting the County 
Agricultural Commissioners for locating possible application sites. 

If you have comments or questions, 
my staff, at 654-0819. 

please contact Kevin Kelley, of 

If ohn Sanders 
Acting Branch Chief 
Environmental Monitoring and 

Pest Management, Room A-149 
(916) 654-1141 

cc: Jim Wells Mark Pepple 
Ron Oshima 

/ 
Joy Wisniewski 

Lynn Baker. Jim Stratton 
Kevin Kelley Mike DiBartolomeis 
Bill Lockett Richard Jackson 
Ted Davis Stephen Birdsall 
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rain cover\- 

light shield * 
with sample tube 

rotameter 
with valve 

- train support 
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.._____-. ---- -___ 

State of California 
Air Resources Board b 

J 

Quality Assurance Plan 
for Pesticide Monitoring 

Prepared by the 

Monitoring and Laboratory Division 
and 

Stationary Source Division 

September 28, 1990 

APPROVED: 

*Toxic Air Contaminant 
Identificatioti Branch - 

Opergtions-Support Branch 
Monitoring and Laboratory Division 

, 

, Chief, 
Engineertng Evaluation Branch 
Monitoring and Laboratory Division 

. 

I 

This Quality Assurance Plan has been reviewed by the staff of the California 
Air.Resources Board and approved for publication. Approval does not signify 
that the contents necessarily reflect the view and policies of the Air 
Resources Board, nor does mention of trade names or comnercial products 
constitute endorsement or recommendation for use. 
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QUALITY ASSURANCE PLAN FOR PESTICIDE MONITORING 

3. Introduction 

At the request of the Department of FootJ and Agriculture (DFA), 
the Air Resources Board (ARB) documents the "level of airborne emissions" of 
specified pesticides. Short-term (one month) ambient monitoring will be 
conducted in the area of, and during the season of, peak pesticide 
applications. In addition, monitoring of a field during and after 
application (up to 72 hours) will occur. The purpose of this document is to 
specify quality assurance activities for sampling and laboratory analysis of 
the pesticide. 

. 
II.ce Pal lctr SMmne.nL 

It is the policy of the ARB to provide DFA with as reliable and 
accurate data as possible. The goal of this document is to identify 
procedures that ensure the implementation of this policy. 

. . . 

UI l Oual lty Assurance Oby-xtlves 

Quality assurance objectives for pesticide monitoring are: 1) to 
establish the necessary quality control activities relating to site 
selection, sample collection, sample analysis, and data validation, and 2) 
assessment of data quality in terms of precision, accuracy and completeness. 

. . 
IV. Siting 

TABLE 1. 
Siting criteria for ambient pesticide monitoring are listed in 
The monitoring objective for these sites is to measure population 

exposure near the perimeter of towns or in the area of the town where the 
highest concentrations are expected based on prevailing winds and proximity 
to applications. Background sites should be located away from any 
applications. 

Siting criteria for placement of samplers near a pesticide 
application for collection of short-term samples are: 1) fifteen yards 
upwind of the field, 2) fifteen yards downwind of the field, and 3) 150 
yards downwind of the field. These are only guidelines, since conditions at 
the site will dictate the placement of monitoring stations. Data on wind 
speed and direction will be collected during application monitoring. Once 
monitoring has begun, the sampling stations will not be moved, even if the 
wind direction has changed. 
schedule outlined in TABLE 2. 

Field application monitoring will follow the 
This schedule and study design are consistent 

with requests from DFA for monitoring near a pesticide application. 



A. Monitoring Site Description 

The protocol for ambient monitoring should include a map of the 
monitored area which shows nearby towns or communities and their 
relationship to the monitoring stations. A site description should be 
completed for any monitoring site which might have characteristics that 
could affect the monitoring results (e.g., obstructions). 

Similarly, a map or sketch of the monit&-ing stations should be 
made with respect to the application field. 

. 
V. Samplxjg 

Samples for ambient pesticide monitoring will be collected over 
24-hour periods on a schedule, in general, of 4 samples per week for 4 
weeks. Sampling will be conducted following the Environmental Protection 
Agency (EPA) ambient monitoring guidelines of 40 CFR 58 for calibration, 
precision, accuracy and data validation. The AR8 Quality Assurance Section - 
upon request will review quality assurance/quality control procedures and 
will evaluate pesticide monitoring activities. 

A. Protocol 

Prior to conducting any pesticide monitoring a protocol will be 
written that describes the overall monitoring program and includes the 
following topics: 

1. Identification of the sample site locations. 

2. Description of the sampling train and a schematic 
showing the component parts and their relationship to 
one another in the assembled train, including specifics 
of the sampling media (e.g., resin type and volume, 
filter composition, pore size and diameter, catalog 
number, etc.) 

3. Description of the analytical method. 

4. Quality assurance/quality control plan for sampling, 
including calibration procedures for flow meters. 

5. Test schedule. 

6. Test personnel. 

Specific sampling methods and activities will be described in a 
monitoring plan (protocol) for review by AR5 and DFA. Criteria which apply 
to all sampling are: 1) chain of custody forms will accompany all samples 
(APPENDIX I.), 2) light and rain shielding will be used for samples during 
monitoring and, 3) samples will be stored in an ice chest until delivery to 
the laboratory. The protocol should include: equipment specifications (when 
necessary), special sample handling and an outline of sampling procedures. 
The protocol shou,ld specify any procedures unique to this specific 
pesticide. 

2 



B. Log Sheets 

Field data sheets will be used to record sampling date and 
location, initials of individuals conducting sampling, sample type (e.g., 
charcoal tube), sample number or identification, initial and final time, 
initial and final flow rate, malfunctions, leak checks, weather conditions 
(e.g., rain) and any other pertinent data which could influence sample 
results. Field blanks should be included with each batch of samples 
submitted to the lab for analysis. The average of the initial and final 
flow rates for the sampling period will be used if a flow controller is not 
used. 

C. Collocation 

For ambient monitoring, sampling precision or the standard 
deviation of the data set will be calculated from at least 2 samples 
collocated at a site. The collocated sampler will be rotated between 
sampling sites so that at least three duplicate samples are collected at - 
each site. The samplers should be located between two and four meters apart 
if they are high volume samplers in order to preclude airflow interference. 
This consideration is not necessary for low (<20 liters/min.) flow samplers. 
One sample will be designated as the primary sample and the other sample 
will be designated as the duplicate. 

D. Calibration 

If elapsed time meters are used, rather than noting beginning and 
ending times, the meters should be checked and calibrated to within 2 5 
minutes for a 24-hour period. Samplers operated with an automatic on/off 
timer should be calibrated so that the sampling period is 24 hours + 15 
minutes. 

Flow meters, flow controllers or critical orifices should be 
calibrated against a referenced flow meter prior to a monitoring period. 

Sampling flows should be checked in the field and noted before and 
after each sampling period. 
should be leak checked. 

Before flows are checked, the sampling system 
The initial flow should be within 2 10% if a 

calibrated pressure transducer is used to check the flows, or within + 15% 
if a calibrated rotameter is used. Flow meters should be recalibrated if 
flows are found to be outside of those control limits. 

E. Preventative Maintenance 

To prevent loss of data, spare pumps and other sampling materials 
should be kept available in the field by the operator. A periodic check of 
sampling pumps, meteorological instruments, extension cords, etc. should be 
made by sampling personnel. 



BIF 1. PFSTICIDF MONITOR SITING CRILERIA SUMMARY 

The following probe siting criteria apply to pesticide 
monitoring and are summarized from the EPA ambient monitoring 
criteria (40 CFR 58) which are used by the ARB. 

Minimum Distance From 
Height Supporting Structure 
Above (Mebrs) 
Ground 
(Meters') Yertical b-izw 

Q_therSDacina . . 
riterla 

2-15 1 1 1. Should be 20 meters 
from trees. 

2. Distance from sampler 
to obstacle, such as 
buildings, must be at 
least twice the height 
the obstacle protrudes 
above the sampler. 

3. Must have un6estricted 
air-flow 270 around 
sampler. 

4. Samplers at a collocated 
site (duplicate for 
quality assurance) 
should be 2-4 meters 
apart if samplers are 
high flow, >20 liters 
per minute. 

4 



IABLF 3. Af'PLICATION SAMPLING SCHFWlE 

The sampling schedule for each station is as follows: 

* , 
Sqjnples oer Site 

- Background sample (1 hr. sample: 
prior to application). 

- Application + 1 hr. after 
application combined sample. 

- 2 hr. sample from 1 to 3 hours 
after the application. 

- 4 hr. sample from 3 to 7 hours 
after the application. 

- 8 + hr. sample from 7 to 15+ 
hours after the application. 

- 9+hr. sample from 15 to 24+ 
hours after the application. 

- 1st 24 hour sample starting at 
the end of the 9+ hr. sample. 

-15 yds -15 yds 

2 2 

2 2 

- 2nd 24 hour sample starting 24 hrs 2 
after the end of the 9+ hr. sample. 

2 

2 

2 

2 

2 

-150 yds 
down- 
wind 

2 

2 

2 

2 

2 

2 

- . 

2 - 

* duplicate collocated samples at each site. 



VI. Analvsis 

Analytical audits should be conducted by spiking the sample medium 
with the reference standard. These can then be carried into the field and 
handled as actual samples (trip spike) or run at the background site for 
ambient monitoring (field spike) prior to delivery to the laboratory for 
analysis. At least one spike per monitoring period is required and one 
spike per week is recommended for ambient monitoring. 

Analysis methods should be documented in a Standard Operating 
Procedure (S.O.P.) before monitoring begins. The S.O.P. should include: 
instrument and operating parameters, sample preparation, calibration 
procedures and quality assurance procedures. 

A. Standard Operating Procedures 

1. Instrument and Operating Parameters 

A complete description of the instrument and the conditions 
should be given so that any qualified person could duplicate the 
analysis. 

2. Sample Preparation 

Detailed information should be given for sample preparation 
including equipment and solvents required. 

3. Calibration Procedures 

The monitoring plan will specify calibration procedures 
including intervals for recalibration, calibration standards, 
environmental conditions for calibrations and a calibration record 
keeping system. When possible, National Institute of Standards and 
Technology traceable gas standards should be used for calibration 
of the analytical instruments in accordance with standard 
analytical procedures which include multiple calibration points 
that bracket the expected concentrations. 

4. Quality Assurance 

Validation testing should provide an assessment of accuracy, 
precision, interferences, method recovery, analysis of pertinent 
breakdown products and limits of detection. Method documentation 
should include confirmation testing with another method when 
possible, and quality control activities necessary to routinely 
monitor data quality control such as; use of control samples, 
control charts, use of surrogates to verify individual sample 
recovery, field blanks, lab blanks and duplicate analysis. All 
data should be properly recorded in a laboratory notebook. 

The method should include the frequency of analysis for quality 
control samples. Analysis of quality control samples are 
recommended before each day of lab analysis and after every tenth 
sample. Control samples should be found to be within control 
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limits previously established by the lab performing the analysis. 
If results are outside the control limits, the method should be 
reviewed, the instrument recalibrated and the control sample 
reanalyzed. 

All quality control studies should be completed prior to 
sampling and include recovery data fromat least three samples 
spiked at at least two concentrations. Instrument variability 
should be assessed with three replicate injections of a single 
sample at each of the spiked concentrations. A stability study 
should be done with triplicate spiked samples being stored under 
actual conditions and analyzed at appropriate time intervals. 
Prior to each sampling study, a conversion/collection efficiency 
study should be conducted under field conditions (drawing ambient 
air through spiked tubes at actual flow rates for the recommended 
sampling time) with three replicates at two spiked concentrations 
and a blank. Breakthrough studies should also be conducted to - 
determine the capacity of the adsorbent material if high levels of 
pesticide are expected or if the suitability of the adsorbent is 
uncertain. 

. 
VII. Data Reduction worting 

The mass of pesticide (microgram, ug) found in each sample will be 
used along with the sample air volume from the field data sheet to calculate 
the mass per volume for each sample. For3each sampling date and site, 
concentrations should be reported in ug/m as well as ppb or ppt (as 
appropriate). Wind speed and direction data will also be reported for 
application site monitoring. 

Ambient data should be summarized for each monitoring location by 
maximum and second maximum concentration, average (using only those values 
greater than the minimum detection limit), total number of samples and 
number of samples above the minimum detection limit. For this purpose, 
collocated samples are averaged and treated as a single sample. 

A. Quality Assurance 

Quality assurance activities and data will be summarized by the 
staff conducting the sampling and included as an attachment to the final 
data summary. The quality assurance report will include a summary of the 
average data precision, accuracy, and completeness. 
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1. Precision and Accuracy 

The average precision or standard deviation will be reported 
based on the comparison of the collocated sampling data. Accuracy 
data to be reported includes the results of the analyses of spiked 
samples and the results of any flow audits. 

2. Data Completeness 

Data completeness should be calculated as a percentage of valid 
data compared to the total possible amount of data if no 
invalidations had occurred. Data will be invalidated if the power 
is out at a site and the length of a sample time cannot be 
verified, or if any of the sampling medium is lost during sampling, 
shipment or analysis. 
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, CALIFORNIA AIR RESOURCES BOARD 
MONITORING & LABORATORY DIVISION 

P.O. Box 2815, Sacramento CA 95812 

CHAIN OF CUSTODY 

SAMPLE RECORD , 

Job #: 
Sample/Run #: 
Job name: 
Sample Location: 
Type of Sample: 
Log #: 

ACTION 
I I 

! DATE 1 TIME I INITALS 
I 
I 

I I I I I 

! 

Sgmgle Collected I 
I GIVEN BY I TAKEN BY I 
I I 

i 
I I I I 1 

Transfer 
I I I I I I 

1 
Transfer I I 

I I I I 
! I I 
I 

I I I I I 
I I I I 

I 

. 
Transfer for Analvsls 

I I I I I 

I LOG1 i 
ID# I #I DES(;RIPTION 

I I I 
I I I 

1 
I I ! 
I I 

1 
I I I 
I I 

I 
I I I 
I I I 

RETURN THIS FORM TO: 
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STATE OF CALIFORNIA-tlEAtTH AND WELFARE AGENCY 
-? 

DEPARTMENT OF HEALTH SERVICES 

PETE WILSON, Gowmor 

2151 6ERKELEY WAY 
BERKELEY, CA 94704.1011 

(510) 540-3003 

December 20, 1991 

Mr. George Lew 
Monitoring and Laboratories Division 
Air Resources Board 
P.O.Box 2815 
Sacramento 95812 

Dear Mr. Lew, 

As part of the Dansmuir spill investigation, a number of XAD-2 and 
charcoal tubes were used to sample airborne methyl isothiocyanate 
(MITC). The samples were subsequently brought to AIHL/HML for 
analysis. The principal of the analytical methodology was based on 
the general NIOSH approach for volatile organic compounds that 
includes desorption with a suitable solvent and analysis by Gas 
Chromatography (GC) with an appropriate detector. In particular, 
the charcoal tubes were analysed for MITC by a method developed by 
ICI (Stauffer), with the minor modification of adjusting the 
extraction volume to accommodate the larger tube size. 

In brief, each charcoal tube provided a front and a back section 
that was analysed separately. Each section was extracted with 2 mL 
of cs,. The extracts were injected into GC with 
Nitrogen/Phosphorus detector (NPD). A 75 m DB 624 acolumn was use: 
under a temperature program of 4 min at 40° C, followed by 5O C/min ' 
to 120° C. The quantitation limit was 400 ng per section. 

Each XAD tube provided a front and a back section that were 
analysed separately. 
acetate. 

Each section was extracted with 2 mL ethyl 
The extracts were analysed by GC with a Flame Photometric 

Detector (FPD). A 15 m DB 17 column was used at 80° C. The 
quantitation limit was 400 ng per section. 

1 



: -- . . 

George Lew, December 20, 1991 

Our Laboratory Reports are on file. 
additional information. 

Please'contact me if you need 

Happy Holidays. 

Sincerely, 

Myrto Petreas, Ph.D., M.P.H. 
Environmental Biochemist 
Hazardous Materials Laboratory 

. 

cc: HML MITC File 
M.Imada, AIHL 
M.Fracchia, AIHL 
S.Twiss, AIHL 
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NOTICE C 

.This report is the property of, and embodies* 
proprietary information belonging to, Stauffer 
Chemical Company. It must not be copied in whole 
or in part, nor the information shown therein 
disclosed to third parties except with the express 
written permission of Stauffer Chemical Company. 
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-1TLE: 
METHYL ISOTHIOCYANATE FROM METHAM-SOOIUM 
DETERMINATION IN AIR . I 

I. SCOPE 

This method is designed to measure methyl isothiocyanate (MITC) in air. 
The method is applicable for methyl isothiocyanate concentrations between 
0.01 and 6 mg per cubic meter in a 40-liter air sample. Methyl 
isothiocyanate is the active fumigant to which VAPW is converted upon - 
application to soil. 

II. SUMMARY OF METHOD 

A known volume of air is drawn through a charcoal tube via a battery- 
operated sampling pump. The methyl isothiocyanate present in the air is 
quantitatively adsorbed on the charcoal. The charcoal is then desorbed 
with carbon disulfide; the extract is analyzed for methyl isothiocyanate 
by gas chromatography with nitrogen-phosphorus alkali flame ionization 
detection. 

III. INTRODUCTION * 

VAPW soil fumigant, common name Metham-sodium, is sodium 
N-methyldithiocarbamate: 

S 

Na-S-l-NH-CH3 

YAPAM@ is generally formulated as an aqueous solution containing 32.7% 
anhydrous sodium salt and is nonvolatile. 
position to methyl isothiocyanate (CH3NCS). 

Its activity is due to decom- 

IV. APPARATUS AND REAGENTS 
. Apparatus 

1. Gas Chromatograph. Hewlett-Packard Model 5710A or equivalent, 
equipped with a nitrogen-phosphorus alkali flame ionization detec- 
tor (NWUID). 
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2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

Recorder. Sensitivity of 1 millivolt 'full scale, 1 second 
response. 

Quantitation Aid. Electronic digital integrator, on-line data 
acqulsltlon system or other device for measuring peak areas. 

Gas Purification Traps. For purifying helium, air and hydrogen 
required for gas chromatograph. Model 236 (Guild Corp., P. 0. Box 
217, Bethel Park, PA 15102) or equivalent. 

Gas Chromatograph Column. Pyrex tubing Il.8 m x 2 mn Ld.), 
washed with KOH solution, silanited and dried. Pack the tubing 
with 10% SP 2250 on 100/120 mesh Supelcoport or equivalent. See 
Appendix A for details of column preparation and conditioning. 

Syringe. lo-microliter capacity with fixed needle, Hamilton 701N 
or equivalent, 

Personal Air Sampling Pump. DuPont P-200 or equivalent; capable 
ot drawing 100 mC/mlnute of air through the charcoal tube for 8 
hours. 

Glass Vials. 2-dram, equipped with polyseal-lined caps. 

Charcoal Tubes. Glass tube with both ends flame sealed, 7 cm long 
with a 6-m o-d. and a 4-n i.d., containing 2 sections of 20/40 
mesh activated charcoal separated by a 2-rmn portion of urethane 
foam. The absorbing section contains ‘100 mg of charcoal, the 
backup section 50 mg. A 3-m portion of urethane foam is placed 
between the outlet end of the tube and the backup section. A plug 
of silylated glass wool is placed in front of the absorbing set- 
tion. 
Inc., 

Such charcoal tubes are cornnercially available from SKC, 
Eighty four, PA 15330, Cat. No. 226-01. 

Charcoal Tube Holder. Nylon sample tube holder equipped with 
collar clap and tygon connecting tube for supporting the charcoal 
tube in a vertical position in the employee's breathing zone. SKC 
Cat. No. 222-3-1, or equivalent. 

Silica Gel Tubes. For use as moisture pre-trap in the presence of 
Hugh t>BOX) relative humidity. These are glass tubes with both 
ends flame sealed, 7 cm long with a 6-mm O.D., containing 2 sec- 
tions of 75/150 mg of silica gel. 
lent. 

SKC Cat. No. 226-10, or equiva- 
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I 
6. Reagents 

1. Carbon Disulfide. 
-lent. 

Mallinckrodt AR grade, Cat. No. 4352 or equiva- 

2. Gases. Supplied to gas chromatograph via lines equipped with gas 
purification traps and suitable line regulators. 

a. Helium. High purity cylinder helium. 

b. Hydrogen. High purity cylinder hydrogen. 

c. Air. Dry air, free from organic contaminants, from cylinder 
orcompressor. 

3. Methyl Ssothiocyanate. Analytical Reagent grade. Aldrich Cat. 
x0. lllll-1. 

IV. PROCEDURE 

A. Air Sampling 

Break both ends of the charcoal tube to provide openings for air to 
pass through. The smaller section of charcoal is used as a backup 
section and therefore is placed nearest the sampling pump. Use tubing 
from the sample tube holder to connect the back of the tube to the 
Pump- Turn on the pump and set the flow rate to 100 ml/min. 
Calibrate the trap-pump assembly via RRC method 76-46; record the 
calibration data. 

To take an air sample, support the charcoal tube in a vertical posi- 
tion with the sample tube holder and clip the trap to the employee's 
clothing so that the trap is located as close as possible to his or 
her breathing zone. 
pocket. 

Attach the pump to the employee via.a convenient 
Turn on the pump, and take a 6-8 hour sample. At the end of 

the sampling period record the time. Remove the trap-pump assembly 
from the employee; recalibrate the assembly and record the recalibra- 
tion data. 

For sampling at relative humidity greater than 80%, connect a silica 
gel tube in front of the charcoal tube by means of a short tygon 
tubing during the entire sampling period. The silica gel is used as a 
drying agent preceding the charcoal to eliminate the effect of 
moisture (see Section VI.8.). 
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B. Gas Chromatographic Conditions 
I 

Set the temperature of oven, injection port, and detector on the gas 
chromatograph. Establish suitable flow rates for the various gases; 
optimizing the detector response according to the manufacturer's 
directions. 

The following conditions are given for a Hewlett-Packard Model 5710A 
chromatograph with a N-P AFID detector and a 1.8 m x 2 IIXTI i.d., 10% 
SP2250 column. 

Column temperature: 95"C, isothermal 
Injection port temperature: 250°C 
Detector temperature: 300°C 
Helium carrier gas flow: 30 mL/min 
Hydroge'n flow: 3 mL/min 
Air flow: 60 mL/min 
Quantitation: digital integrator or data system; set 

attenuation to obtain a measurable peak 
from 0.5 ng of MITC. 

Under the above conditions, MITC elutes in approximately 2.4 minutes. 

C. Calibration . 

Prepare five calibration standards containing 0.1, 1.0, 5.0, 10.0 and 
20.0 micrograms of methyl isothiocyanate per ml of carbon disulfide to 
cover the desired range of calibration. Prepare standard solutions 
fresh weekly, and refrigerate standard solutions when not in use. 
Inject 5.0 microliters of each solution into the chromatograph at 
least twice and record the peak areas. Plot the average peak area 
against the corresponding MITC concentration (micrograms/mL), and draw 
the best-fitted straight line through the points. Check calibration 
periodically by occasionally alternating injections of standards with ' 
those of samples. 

D. Sample Analysis 

Score each charcoal tube with a file in front of the glass wool plug 
and break the tube open. Remove the glass wool plug and place it in a 
2-dram vial that contains 1.0 mL of carbon disulfide. Pour the char- 
coal in the front section into the vial, tapping the side of the tube 
to dislodge any charcoal that adheres to the walls. Immediately cap 
the vial with a polyseal-lined cap. Remove the separating foam plug 
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and transfer the backup section into anoth& 2-dram vial containing 
1.0 mL of carbon disulfide; imediately cap the vial. Desorb the MITC 
for 30 minutes, agitating the sample occasionally to facilitate 
desorption. 

Inject 5.0 microliters of the carbon disulfide extract from each 
tion of the charcoal tube into the gas chromatograph. Dilute the 

sec- 

extract if necessary to keep the response(s) within the range. 
Analyze the sample extracts irnnediately after calibration has been 
completed. If analysis of the extract cannot be completed on the same 
day, refrigerate the extract at OOC. However, do not store the 
extract for more than 2 days due to the high volatility of carbon 
disulfide. 

V. CALCULATIONS 

A. Mean Flow Rate 

Calculate the mean flow rate for the pump-trap assembly by the 
following equation: 

F = mean flow rate (L/min) = A + 8 
2 

where A = 
B 

average initial flow rate, L/min 
= average final flow rate, L/min 

8. MITC Concentration in Air 

Use the calibration curve and the MITC peak area obtained from the 
sample extract to determine the amount of MITC in each section of the 
trap. Calculate the concentration of MITC in air by the following 
equation: 

MITC concentration (rag/M31 = (b(l + t12) 
Fxl- 

where Wl = weight of MITC found in front section of charcoal tube, 
micrograms 

u2 = weight of MITC found in backup section of charcoal tube, 
micrograms 

F = mean flow rate, L/min 
T = sampling time, minutes 
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VI. DI SCUSSTON 

A. Precision and Accuracy 

Desorption Efficiency (DE) for MITC was determined by introduction of -. 
known amounts of MITC directly into charcoal tubes at levels of 0.5, 
5, 25, and 50 micrograms of MITC. 
each of the above levels. 

Six replicates were prepared at 
All samples were analyzed; the D.E. of MITC 

is shown in Table 1 (see Reference 8 for statistical procedure used). 

The collection efficiency of this method was tested by generating MITC 
vapors with the use of the dynamic U-tube system adapted from the 
literature (References C & D). An average MITC recovery of 94% was 
obtained for 26 test trials with a relative standard deviation of 
10%. Recovery data for MITC in air are shown in Table 2. 

The present method was applied also to aqueous solutions of metham- 
sodium. In this recovery test, a known amount of metham-sodium in 
aqueous solution was injected onto moistened vermiculite placed at one 
end of the U-tube while air was pulled through the U-tube at 0.1 L/min 
and carried the MITC vapors into a charcoal tube at the other end of 
the U-tube. The presence of water and vermiculite is known to speed 
up the rate of decomposition of metham-sodium to MITC (Reference E). 
At the end of each sampling test, both sections of each charcoal tube 
were removed for desorption and analysis to obtain recovery of MITC. 
Under these conditions, at least 75% of metham-sodium (up to 190 ug) 
was converted to MITC in 5 hours. Longer time (16 hours) was required 
for the conversion of 380 ug of metham-sodium. A sumnary of the 
recovery data of MITC from metham-sodium in air is shown in Table 4. 

8. Other Cornnents 

The effect of humidity on the recoveries of MITC from air was also 
studied. A sumnary of recovery data from air of various relative 
humidities (R.H.) is shown in Table 5. 
when MITC was sampled at R.H. 

No significant losses occurred 
betwe 

57 
50% and 70%. 

concentrations (less than 0.01 mg/M 
However, at lower 

and R.H. greater than 80X, humi- 
dity has a more serious effect (see Table 5). To avoid losses of MITC 
due to effects of moisture, the use of a silica gel tube preceding the 
charcoal tube is recommended for sampling at R.H. greater than 80%. 
Recoveries of MITC at high R.H. (>81%) with the use of the silica gel 
pre-trap showed no significant differences from recoveries at lower 
R.H. (see Table 6). 
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Experimentally no breakthrough was observed when 230 micrograms of 
MITC was adsorbed in the charcoal tube from air with 70 liters of air 
pulled through the tube at a sampling flow rate of 200 mL/min. This 
was determined by analysis of both the front and the backup section of 
the charcoal tube. In general, 
is in the backup section, 

if more-than 25% of the total sample 
significant breakthrough may have occurred 

- and the sample is not valid. 

Storage stability tests indicated that recoveries of samples stored 
for 14 days under refrigeration at 4°C agreed within +15% relative to 
those of initial samples (see Table 2). 

VII. SAFETY PRECAUTIONS 

A. Methyl Isothiocyanate 

Methyl isothiocyanate is toxic, skin irritant and lachrymator. 

Avoid contact with skin and eye. 

Avoid inhalation of mist, sprays or vapors. 

Use only with adequate ventilation and wear gloves. 

6. Carbon Disulfide 
. 

Carbon disulfide is flarranable and vapor harmful. 

Keep away from heat and open flame. 

Keep container closed. 

Use only with adequate ventilation. 

Avoid prolonged breathing of vapor. 

Avoid prolonged or repeated contact with skin. 
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Appendix A 

- 

A. Column Preparation and Conditioning 

Mash inside of Pyrex column with 1% aqueous KOH and let stand filled with - 
KOH solution 15 minutes. Rinse well with four successive methanol and 'two 
successive toluene washes. Fill column with a solution of 5% dimethyldi- 
chlorosilane in toluene and let stand 15 minutes. Drain and rinse with 
toluene. Finally, rinse with methanol and dry with a stream of nitrogen. 

Pack the gas chromatographic column with the 10% SP 2250 packing under 
moderate vacuum with light tapping. Do not use a vibrator. The packing 
should not extend into the end areas of the column that are heated by the 
injection port and detector. Install the packed column in the chromatograph 
with the exit end free. Turn on the carrier gas to 20-40 mC/min, set the 
initial temperature to 80°C and hold it there for about 30 minutes. This 
will purge the column of oxygen and water vapor. Increase the column tem- 
perature at a rate of 2"C/min. The final conditioning temperature should be 
240OC. Condition the column eight hours or more with 20-40 mL/min of 
carrier gas flowing. After conditioning, cool the oven and complete the 
installation of the column. 



Table 1. Desorption Efficiency (D.E.) of Methyl IsothIocyanate 

Test 1 Test 2 Test 3 

T%en F!kd D E . . T$!en F!ind D E . . T?en F&d D E . . 

0.50 0.42 0.84 5.14 4.71 0.92 21.4 19.8 0.93 

0.50 0.43 0.86 5.14 4.93 0.96 21.4 20.1 0.94 

0.50 0.43 0.86 5.14 4.86 0.95 21.4 19.8 0.93 

0.50 0.43 0.86 5.00 4.60 0.92 21.4 20.4 0.95 

Test 4 
I 

T!?en F!%d D E . . 

51.5 52.3 1.02 

51.5 53.0 1.03 

51.5 51.4 0.99 

51.5 50.6 0.98 

I 

lean D.E. = i.86 
St. dev. = 0.010 

Q9 = 0.012 

i.94 i.94 
0.021 0.0096 

.0.022 0.010 

n 
1.01 
0.024 
0.024 

TV1 - 0.018 
. 

NOTES: CL'1 f coefficient of variation 

7ZVl = Pooled coefficient of variation. 



. 

Table 2. Storage Stability of Methyl Isothiocyanate 

Test 1 

ICI w X 
Taken Found Recovery 

0.50 0.426 84 
0.50 0.43a 86 
0.50 0.43” 86 
0.50 0.436 86 

0.50 0.39b 78 
0.50 0.39b 78 

0.50 0.38C 76 
0.50 0.37c 74 
0.50 0.38C 76 
0.50 0.39C 78 

Test 2 

% 
T?en F!kd Recovery 

5.14 4.71a 9i 
5.14 4.93a 96 
5.14 4.96a 95 
5.00 4.60a 92 

5.15 5.16b 100 
5.15 5.19b 101 

5.15 5.15 ;1’;;c” :2’ 
5.14 4:llC .80 
5.14 4.01~ 78 

Test 3 

% 
T%en Found Recovery 

IJg 

21.44 19.8a 92 
21.44 20.la 94 
21.44 19.8a 92 
21.44 20.4a 95 

25.47 24.6b 97 
25.47 24.3b 95 

25.47 23.2C 91 
25.47 22.6= 89 
21.44 15.9C 74 
21.44 16.7C 78 

Te,st 4 

w I?3 % - 
Taken Found Recovery 

51.45 52.3a 102 
51.45 53,oa 103 
51.45 51.1” 99 
51.45 50.6a 98 

51.45 50.lb 97 
51.45 45.3b a8 k 

51.45 46.8c 91 
51.45 55.6C 108 
51.45 44.9C 87 
51.45 45.7~ 89 

NOTES: a = Samples analyzed after being stored for 1 day under refrigeration 
b= Samples analyzed after being stored for 7 days under refrf geration 

= Samples analyzed after being stored for 14 days under refrigeratfon 
i Recovery not corrected for desorption efficiency (D.E.) 1 



FIGURE 1. Typical Chromatogram for MITC Analysis 

Standard, 1 uq/mL 

;t I 

a = Solvent 

b = MITC, 2.3 min. 

Sample 7397-49-8, at 5.1 uq MITC 

a 



Table 3. Recovery Data for MITC in Air 

Temperature = 65-68°F; R.H. = 58-70X ’ 

L/mi n Minutes d Liters . ug MITC ' ug MITC % 
Flow Rate Sampl i ng Time Air Volume Taken Found Recovery 

‘0.1 
0.1 

ii:: 

i:: 

0.1 

c: 
0:1 
0.1 
0.1 

0.1 

0.1 

3 
0:1 

i:: 

0.1 
0.1 
0.1 

ii*: 
0:1 

0.1 

430 
430 
430 
510 
510 
510 * 

48 
- 40 

45 
47 

:: 

0.5 

ii:: 
0.5 

E 

0.44 
0.44 
0.44 
0.36 
0.37 
0.39 

88 
88 

;; 
74 
78 - 

410 
410 
410 
380 
420 
430 

4o . 

ii 
36 

:: 

5.15 4.20 
5.15 4.49 
5.15 4.72 
5.15 4.71 
5.15 5.34 
5.15 5.05 

420 40 10.29 10.9 106 

460 
460 
460 
450 
450 
450 

43 

t: 
50 
42 
48 

25.47 27.3 
25.47 25.7 
25.47 26.0 
25.47 25.3 
25.47 25.2 
25.47 24.2 

. 

107 
101 
102 

99 
99 
95 

360 38 51.45 46.9 
370 37 51.45 48.6 
450 45 51.45 48.5 
450 46 51.45 53.4 
460 46 51.45 49.5 
390 38 51.45 50.6 

91 
94 

1:: 

iii 

450 47 227.4 207 
370 71 227.4 195 
370 71 225.6 180 
370 66 225.6 179 

ii:* 
80” 
79” 

Mean = 94 
RSD - 10% 
n = 26 

NOTES: % Recovery not corrected for desorption efficiency (D.E.) 

* = Samples co11 ected at flow rates greater than 0.1 L/min; 
not incl uded in the cal cul ati on of mean % recovery 



5. L?ehA am! disurd Crying W&u. Plac2 fmt amI &ck srbcnt Eectimr Of rsrplrr tuba in 
-rate vials. Oiscxd glass bu11'md foTa pruqs. 

6. Pipet 1.0 rrL tiluefhz inm wc'l vial. Cap edch vial. . -. 
7. Allcu k stand 60 min rit'l cc=;lsiuul aqibtim. . . -. . . -:- . _ . . . 

CALXBfUTIw~rWO C&SLITr CYTXL: 
8. Calibrate daily ui'h at l.%st five rotking st.an&xts. 

a. kd kmn mntr of ulibrat!ocl stdc solutica k tolm in leml volumtric flasks 
and dilute to t.3c wrk to pwp=we soluticms in th@ fange O.# t3 0.5 q cS$nd.. 

b. &lyl& @ether uith -1~ and bIankr (steps Tl and 12). 
c, Prep-we calibraticn graph ([peak ~oa]~'~ vs. q CSz). 

NOTE: The F?O has a ~211 lirwar range. Mditlcxut barkfng r’b&rCr my be required. 
9. Oeteminr &sor;rticn efficiency (IX1 at leas: once for each tot of ctvrcrl usA far 

sampling in the range of int,m5:. Prrpre threa tubes at erc? of five levels plus three 
tmdia blanks. 
a. Rsrcve and disurd bdck sor3ent stc:icn of a mxlia blank mler. 
b. Inject a k-n rrrunt (T to 20 MC) af c;ilibraticm s:ock salutim directly Onto fmt 

sorbent section with a micxliter syringe. 
c- cap the tube. Allcm to stand avcniqht. 
d, Des& (stqs 5 t!vcqh 7) and malyze @etaher with working r'andards (sws 11 and 12). 
e. Prvra a graph of CE vs. q CS2 ncsvered. 

IO. Amlyze :.lm cullity ctntml blind spikes and thrm anAly%t spikes to ensure that the 
calibraticn qreh ti K gr&.ph de in mtrol. 

!SSREEYT: 
11. Set ga c.'lran3tcgzph ac,, -rding to zmufac:grtr's mczznddticnr and ti cxditianr given 

al page 1602-t. Inject szmlr alicuot mwally using solvent flush tr,'liq:r or rith 
aitosqslcr. 
WOTE 1: The reten:ioo tire far tolww fs ca. 30 min, rhich may be sharteti by tWratUm 

pragrminq. 
+kJK)TE 2: If peak arta is ahere th limr range of t,, mrking s'andards, dilutt an aliWt 

of desor%d wlc uith tclwne, rewlyze, and WTy t%e &xxcwiate dilution 
factor in ulculaticnr. 

12. ?kasure peak area. 

13. Detemihe the mss (ccrresfe4 fcr W, BJ, of cS2 found in the mle f-t (ufl and 
back (L-1 ror3ent wticns, and in t:.c avorap mdia blank fmt (9f) and back &) 
s&xnt sxccficns. 
MOTE: If 'j > Uf/lO, r-r'. breakfhmgh and pxxsiblc rmpTc l05S. 

TA. Calculate.,concantration, C, of C!i2 in 2% air volume rarpl&, Y (L): 
. . . 

5/1!285 1-3 

185 

: 
.- 



This rret!wk nrdificr S2c8, in t!!t 1 ml toluen (ins-4 of 10 ml knzot%?) is uwd *to desor!~ 
sarrples, rzwlting In A bet:or btsc~tion rfficfmq at lcm levels and Mftr bmking anditimr 
for the analyr: [al. &tdod Ste8 IS1 as irrud on &lur)l 30, 1976, anU validad CYW ww 

range 15 to 59 cq/nra using a 6-C -It nith vike;i wrrplars and a-hems +-~?ra’d by 
syringe purg/t,ripIe air dilution and vorifiod by totll hydrcarjon analyzrr [Z]. tierall 
precisicn, sr, Uds 0.053 with 'found' auntraciocls 0.8L 1-r than .fN1. cncentraticns 
fop 18 wles termed, r-resenting a cm-cfgnifiunt bias. Brwkthm~~h (with drying tti 
preczdfng c.hrcal tube) oczrrtd at 162 min (10X W, 40 ppn (1s2, 0.2 Vain rarplinq rau) - 
32.4 t; DE (0.28 to 1.12 tq/mlel = 0.86; storage stabflft$ (0.3 w-18) I 8% rpcvey 
after one be& at 25 T. At a I Wmin sapling rate, brakthrai‘gh oc,-lrrd at 19 L at 
100 o-q/m' C41. 

[31- 

A user check of this mtkd gave an fitinuted LW of 0.02 -"g CS2 per satpl'e 

Ps E.aE.rcES : 
- 

Cl] Ctitrria for a Recmnbcd SLmGard . ..Ccc-Ptjocral Eqzw-e to Qkcn Disulfi&, U.S. 
PPpartment of tiealt.:, ECuutfon, and blfdf2, hbl. (HLCSH) 17-154 (1977). dvdil&lc as M 
Stxx n3173334231-2 frz Superintendent of bcmmts, kashinqttn, CC 2S42. 

(21 kcwentation' of the NIOSil Valfc!dtion fcs:s, S248, U.S. -rant of kccalth, EAtution, 
and Szl fare, PubI. (HICW 77-185 (1977), ivailable as t30 Stock to17423AX31-2 fm -. 
Suwrintencknt of tkuTEncs, Yazhington, CC 2WJ2. . 

[3] User c.4eck, UBTL, Inc., HMH Sequence r,S%-t (unpuhlisne4, NoveAer 9, 19831. 
Cd] UcCCn, C. S., P. !l:Cuinn and 2. Xuwl. A C-wcoal Sarpling rothod and a us 

C!wandtqgr~nic Analytical ?r=xelur* fcr C~I=C~-I Oisulfi&, 5. Ino. E. As=. 2.. 36, - 
618624 (1975). 

(51 NSOSiI .%uxtaI of Analytiul F&k&, 2nd ed., Vol. 3, S24, U.S. Cqw',srnt of kalth, 
ECuuticn, and Selffare, PAI. (WICW 77-157-C (1977). 

('63 Ibid., Vol. 1, P5S.l 179; U.S. lkqdr9mt of kalth, ECucation, and L;elfrre, PAI. (nXSH) 
77 -1574 (;977). 

171 NIOSWOSiiA Ccr;*~fcnal Malt> Cui&lines fcr CIemicdl Hdrar~s. U.S. kSr',lrnt of halth‘ 
and Huhan Services, PJD'I. UISCSH) 81-123, available as CM Stxk #0173-‘Lr?l’la fm 
Superinten&nr of kctr;ents, Washington, Cc 2042. 

[8] Foley, G. 0. HIOSWC!?SE (interra tero, *ril 17, 1sSSl. 

R?ETHCD REVISE3 a7: PAW Lynn tiken&rg, IIICSWC?SE; S2Ca originally valiC;lt,P: un&r WICS+i 
Cn tract CX-9%I AS. 

5/15/65 1KC-J 

166 



RUG 25 ‘52 17:36 ICI GM INC PRGE.23 

Study: EF-91-360 

Title: METX!-SCDILX ATFLICATC2 EXZO.WZ!E 

PART I. Field Protocol J 
PART II. Analytical Phase 

Amendment: 3. (Analytical Phase) 

Study Director: Thomas J. Xryers 

Date: 19 Dee 91 

copy to: Study File (OriGinal) 
Diana Graham 
Bill Ja (QA) 
Kim Tufts (Morse Labs) 
Aaron Rotandaro (Pan-Ag. Labs) 

Details: The is being written in response to conversations with 
the E?A on 16 and 17 December 1991. Additional dynamic 
validations cf air sampling methodology has been 
acpeed. 

The validation data must conform to Subdivision U. The 
validations will be conducted at WRC. 

1) Validation data for ETC at 1.0 L/min flow rate and 
400 mg charcoal tube. 

a) Subdivision u states: "The extraction efficiency 
of laboratory fortified con trols will be considared 
acceptable if the lower Unit of the ?S percent 
interval is greater than 70 percent, unless othemise 
specified by the Agency. At a minimum seven 
detarminationr at ercj. fotiificetion level to calculate 

'--the mean and standard deviation for recovery. Total 
recovery from field fcrtified samples must be above 50 
percent for the study." 

2) Validation data for MfTC at 0.5 L/min flow rate. 

al same as above using 100 ng charcoal tube. 

3) Validation datz for CS2 at 0.5 L/min flew rate. 

=I same as above using 400 mg charcoal tabe. 

112 
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Reference standards 0,’ I?ITC (ASJ 127.5 C) and CS2 (xsw 
1419) will be used. ta prepazal fortification and 
calibration SolcZicns. 

Fortifications for XXTC will be pre;lared as outlined 
belov: 

PORTIPICXTION 3ROCEDUX'SS - XITC 

Solvent Acetone 

Solutions Xzlount Level ------------------------------~----------------------- 
-100,000 mg/L 7.0 PL 700 PQ 

100 mg/L 10.0 PL 1.0 Pg 

Syringe 10 microliter (JG) 

Matrix Charcoal tubes lOO/SO and 400/200 mg 

FORTIPICXTION PROCSDCRES - CS2 

solvalt Acetone 

Solutions haunt Level ------------------------------------------------------ 
1,000 mg/L 10.0 pL 100 

100 mg/L 10.0 PL 1.0 ;; 

Syringe 10 microliter (~JL) 

Xstrix Ckrccal tubes 400/200 mg 

Prepare a standarq L charcoal ttie as for sampling by 
scoring and breaking both ends of the glass tube. Make 
sure the pump is running at correct flow rate. Fill 

'-...$he 10 microliter syringe with the appropriate amount 
of the fortification solution. Place the tip of the 
syringe needle into the glass wool of the front porticn 
of charcoal. The needle should also be ES centered as 
possible. After discharging the syringe, place caps on 
both ends of the tube- 

EITC. Charcoal t‘-lbes will be analyzed for MITC using 
method iVXC 82-35 "Methyl Isothiocyanate from Metam- 
sodium; Deteznination in Air." issued 26 August 1982. 
The method is to be zodified for use of 0.1 Z carbon 
disulfide in ethyl acetate as an extracting solvent 
instead of the listed solvent car$cn disulfide. Method 
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vi11 be modified for USC of jumbo tuber 
charcoal tubes. , 400/200 mg 
be 5.0 mL. 

The extraction volume 0r solvent vi11 
See appendix 3 of analytical protocol for typical gas chromatographlc conditions. 

s. charcoa-1 tllbes will be analyzed for 
carbon disulflde using NIOSH method 1600 "Carbon Disulfidet@ revision fl issued 15 May 1985. 
extracting solvent will be The 
saturated with dry ice. 5.0 mL of toluene cooled and 

CI-?ROlr;\TOGRAPSY, Cal 
using standards prepare3 
as mentioned above. For the 1 pug fortifications, 
calibration solutions. I 

ibrat tho gas chromatography 
frcn the reference standards 
the lover calibration limits, 
USP 0.1 and 0.2 ma/L 

jigher fortificatigns can be 
Is e3d diluting the extracts to the detector and standards. 
for quantitation. 

determined using standarc 
within a linear range cf 
Peak heights may be used 

As part of each set whicS may consist of one or more GC 
runs, include a solvent spike, t-do method desorption . 
samples (tube fortificaticns with dynamic flows), a 
charcoal blank, and seven dsteninations. 

Thomas Heyers, Study Directcr 
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Study: ET-91-360 

PART I. -Field Protocol I 
PA..T II. Analytical Phase 

Amendment : Tiold ?rotoCol ani! Analytical Phase 

PRGE.26 

Study Director: Thoxs J. Feyers 

Date: 25 Jan 92 

copy to: Study File (Original) 
Diana Grzkaz 
aill Ji (QX) 
Xix lXft.s (Xcrs2 Labs) 
Aaron Rctandaro (Pan-Ag. Labs) 
Aiieesk Xetha (ZA, fax 212 264-6119) 
curt Lcnc;?ick (ZP'X, fax 703 305-514.7) 

Details: The is boZ -c -*yitt,* -v-s_ "'1 in resgor.se to a conversation held 
With the CE3 on 27 January 1992. The following 
changes in the previously agreed protocol (signed by 
stud-7 direstcr a on 01 Nov 91) will be as follows: 

For collecticn cZ MITC (Eethyl isothiocyanate) vapors 
in the field, the flow rate will be calibrated at 1.0 
L/min using c'narcca 1 tubes of 400/200 mg, "jtio" 
tukes . 

For collection of CS2 (Carbon Disulfide) .vapors in t3e 
._ _ field, t!le r'lcv rate will be calibrated at 0.5 L/min 

using chrrczal tcjes of 400/200 mg, lljumbo" tubes. 

2 Di lot - - crcr-1 - _..A 

A PilOt prGSZ2.n for field validation of sampling 
methodolc5ies will be initiated before the application 
scheduled for Arizcna at the end of February. 
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i 

At the Arizona site two applications will be Conducted. 
One application will be sprinkler (overhead ret); the 
other application vi, 11 be soil injection using a shank. 
This secor.d application using a shank is a change in 
the current protocol, page 6,, that has specified this 
application would use 'a rotary tiller. Rotary tiller 
vi11 be still planned for use later at the Washington 
site. See below. 

a> Sprinkler (Chmigation) have 10 replicates. 

b) Soil injection will use shank (wit3 multi 
injectors) and have 10 replicates. Two replicates will 
us0 open cab; 6 replicates vi.11 uS.e closed czbs vithout 
czbon filtration; 2 replicates vi11 use closd cabs 
with comsrciclly available carbon filtration. 

4 Number of Reolicates at Was;hincton Site 

iIt the Washington site two applications will be 
conducted. One application will be sprinkler (center 
pivot); the other application will be soil injection 
using a rotary tiller a5 cqurrently specified. 

. . 
Cl Sprinkler (center pivot) will have 5 replicates. 

b:> soil injection (rotary tiller) will have 10 
replicates. 

5 DownwiT Sancll~q 

Pace 8 of the field protocol is amended for satiDling at 
fo& locations frcx.the dcwnwind edge of the 
r-mlication zone: 0 ~1, 25 P, SO p, .and 100 m (m=aeter). 
&$ significant change in the wixid direction will 
necessitata that tkc sampling location will be noved to 
co- - --espond to the nev downwind direction. 

.-v 6 Field-Fortificat;0ns S27mlez 

2) Controls will be run simultaneously with the field, 
fortified sanples. The locatlox for erch set of field 
fortifications wil, 1 be selected to avoid any off site 
dzift. , 

b) In the procedure for field fcrtifications, the 
svringe needle should be placed onto the front of the 
girss wool plug, instead of the center of tho front 
portion of charccal as had hoer. previously specified. 
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The part 11 cf the Frctocol, the analyEica1 phasa, Is 
beins amended for the use of 400/200 mg charcoal tubes 
i:.stead cf the lOC/SO t-bes as currently specified. 
The nsthcd .X..C &2-25 shculd be codified as follows: 

VSE 5.0 CL of 0.1 % carSon disulfide in ethyl acetate. 
to extract 2rer-i: o- k back segments of charcoal in cocb 
4CO/lOO ng tube. Eaintain the same licit of 
quantitztion fcr ezch tube, i.e., 1 ug per tube 
segment. For limits of qcantitszfon _use a gas 
C krzzatoqrarhlc ca librstion standard of 0.2 ug/mL, or 
less of MITC in 0.1 % CS2 in ethyl acetate. 

TSe part II of tke protocol, the analytical phase, is 
beins eser,Eed fcr the use 0 f 400/200 mg charcoal tubes 
instead of the LOO/50 tubes as currently s?eci.fiod. 
TSe KOS:-: netiod 1600 should be'modified as follcws: 

Gsa 5.0 ZL of toluene to extract front cr back sepents 
of cha-- -Loal in tad 400/100 mg tube. The toluene must 
be prcc.iilled using solid carbon dioxide. Carbon 
dioxide is necessa-ry to increase the recovery at low 
forz?ication levels of carbon disulfide. Use a 
m.lnimun of 2 grams of solid carbon dioxide. The 
outside cr' the slass vessel sSould be well cooled anC 
fzeste~. XC: charcoal from either tube segment while 
t2e to1uer.e is still cooled but no solid carbon dioxide 
is remaining. rienove extracts from tSe class 
extraction vessels before t&tie= hours but not before a 
rinlznm of one hcur of extraction. Maintain the saize. 
1 bit of qu2ntitation for each tube, i.e., 1 ug per 
tc!ze segment. For limits of Fantitation use a gas 
~~-oziiatq~ A.- -as'nic calibraticn standard of 0.2 or less 
uc/z.L of CS2 in tolaene. 

‘0 _ ?.nelvtical Vtlidzt'on Det~, 

Tulle a.nalytic+l validation which was submitted in mid- 
Jrn 1992 is to be included in the final report. 
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' Table 4. Recovery Data for MITC from Metham-sodium in Air 

L/min 
Flow Rate 

0.11 380 42 

0.12 400 50 

0.12 320 38 

P.12 320 40 

0.12 430 52 

0.11 990 110 

0.11 320 36 

0.11 440 48 

0.13 990 125 

Minute Liters 
Sampling Air 

Time Vol ume 

47.0 

94.7 

189.5 

189.5 

189,5 

379 .o 

379 .o 

379 .o 

2 

Theoretical 
ug MITC 

Taken 

13.4 11.9 

26.8 25.4 

53.5 46.3 

107.2 84.1 

107.2 79.3 

107.2 78.7 

214.0 110 

214.0 99 

214.0 190 

ug MITC 
Found 

% MXTC Found based 
on Theoretical 

MITC Taken 
- 

89 . 

95 

87 

79 

74 

73 

51” 

46f 

89 

NOTES: * = low recoveries on these samples due to incomplete conversfon of 
MITC from Metham-sodium. 



Table 5. Effects of Relative Humidity (R.H.) on Recoveries of MITC from Air 

Sampling Flow Rate = 0.1 L/min. 
I 

No. of Hours Liters 
Samples 

ug MXTC 
Sampling Time Air Volume Taken 

3 

i 

: 
2 

: 

z 
3 
3 

3 
3 
1' 
3 
1 

P 

: 
1 
1 
1 

1; -48 - 53 
38 - 44 

25 
- 41 - 42 

22 - 25 

0.5 
0.5 

E 
0.5 
0.5 

: 
7 

. 4 
7 
4 

36 - 44 
40 - 43 
34 - 57 

f : - - 24 42 
20 - 26 

43 - 47 25.5 103 (101 - 107) 
42 - 49 25.5 98 (91 - 99) 

35 25.5 78 
39 - 41 25.5 77 (73 - 82) 

26 25.5 76 

37 - 38 
38 - 46 

36 
39 
36 
42 
41 

51.5 
51.5 
51.5 

227.4 
51.5 

102.9 
227.4 

NOTES: * = Mean 
* = Range 
X Recovery not corrected for desorption efficiency (D.E.) 

I I I 

4; 
-Recovery 

88* (87 - 88)* 
74 (71 - 79) 
43 (32 - 571 
66 (59. - 72) , 
53 (41 - 63) 
72 (70 - 75) 

98 (92 - 104) 

;; 1: : ;;I 
69 (66 - 72) 
55 (48 - 62) 
83 (78 - 89) 

93 (91 - 94) 
98 (94 - 104) 
97 

1:: 
100 

a3 
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l Table 6. Recovery Data for MITC in Air at High (>81%) Relative Humidity 
with the Use of S111ca Gel as a Pre-trap for Moisture 

Sampling Flow Rate = 0.1 L/min. 

R%H. 
Hours 

Sampling Ti 
Liters ug MITC ug MITC % 

Air Volume Taken Found Recovery 

41 
46 

38 
45 

ii 
46 

:2 
40 

::2 
5 
5 

0.5 
0.5 

: 
25 
25 
59 
59 

I 

0.40 
0.37 
4.43 
4.35 

0.38 
0.36 
4.39 
4.21 

22.9 
22.7 
55.9 
51.9 

:: 
89 - 
87 

75 

ii 
84 
92 
91 
95 
88 

NOTE: % Recovery not corrected for desorption efficiency (D.E.) 



Attachment G 

ICI Procedure for the Analysis of Carbon Disulfide 
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.' FXWU: S.=Gs;CS2 CMBON DISULF~DE .------ - 

Mnco: 16ca 
n-n.: 76.1-l IS!iI.FIJ: 2/w&s 

FEYLsIca II: s/19/85 

and Eodiun sulfate, 270 q9) 

FKW RATE: 0.01 t3 0.2 Vmin 

YOLAIH: ZLQlOppj 
-FAX: 25L 

!NULZTE: sulfur 
! 

IINJECT;cN VOL’X: 5 jlL 
! 
!T&55?AiUZ-IIiJECTICM: 19 ‘C 
! G?ZTECTW: 145 l c 
! -CXIHf: 34 l c 
! 

!C;LLR(: glass, 2 m I 6 bm cx), 5% (IV-17 on 80/1~ 
: nesh ~$Clmn Q or equivalent 
! 

AcmCr !CUX%ATICH: r*tanddti solutions of C52 in 

WVGZ SiUOIE3: L6 to 183 q/m= 121 
(6-l samples) 

BW: rwt significnt (21 iSTIWiED t.CQ: 0.07. sg per Tie C3J 

&ALL PRECISiCf( (sr): O.O$?‘[t] 

1 . 

!!TECSi CA (t,): o.oit e 0.28 to 1.1 rq per 
! rmplc c21 
! 

PFP~'CXBILITY: v.. The harking range is 10 to 2cO mS/rnx (3.t3 61 p$~) far a 5-l. air -It and 

is ~pliublc to c:iling CeterzGrrations. B2tCL2r Kns.,, :‘:vity my be &wined by using higher 

sapling rates if his5 hu;lidity is not present [l,dl. ihis r~2et.w hs bn used ext.msively.in 
the vircsse raven indus:rv and at cd&x diwlfik orxk’,icn facilities. 
fnTE.XX?&%Z: Ho interference occurs fxx hydyen sulfide [J]. Yater vapor is a poteflLia1 
mling interferent [d] uhich is mved by t.?c drying tube. Altenutz GC co)UmS, e.g., 5% 
‘OV-210 on Chrur~~o& G-HP, aid in resalutiaI of c!¶matcurmhic !nter+erences. 
OTHER ~<ikKXX: This rwises kthcd ~248 [S} and i+at,kC 161X (dated UlS/W). TM criteria 
ckcrrrent rtxthcd [l] UYS a higher wyI!ng rata. This mt.kd replaces P&W4 179 uhich uses 1 

similar csllec?icn rrrt.hcd but cxtTactim4tr3ic &3zr?tic47 for ueasumnt (6:. - 

s/ lSG-5 16X-l 

. 

-_.. - - 



E4CEtlTS: E~~I‘+E!T: 
1. CarSon disulfidt, cfimtqrh;hic 1. S.xoler: 

quality-f . a. Urjirq tdx: glass t&-t, 1 m ICX-FJ, 6 am co, 
2. Tolucne. cSrara*qraphic quality. 4 ma IO; singlt 27+?4 wc:iccr of granular 
3. Cal\brrtlca s:rxk saluticn, ulhydmus S&in rulfat8 betian tha silylrted 

0.0253 ng/rL. '.Dilutr O.?S3 g cZ3 glrsr hcol plugs. This rurovcs misturr 
(O.Zal ml at 20 ‘Cl to 10 ti q~ivaltnt to 6 L of air at 1ccL fM and 22 l c. 
with tolutnr. Prtyre ln ~41 !u:e. 5. sacef!t *Lee: glass tufx, ? cn long, 6 urn a, 

4. Oxygen, purifid. uittl flare-raaled t&s and plastic caps, 
5. Uitrcgen or hellun, prrificd. c;nt;rining th 9x:iws of ac:ivated (bio ‘C ) 
6. Hydrogen, prepurified. -ut r.911 c!urul (fmtr 1cOnq; &ckr 
7. Air, filtered crprosszd. 53 nq) sqdratrd by a 2-m urithane foa plug. 

A silylated glass ual plug pmc&ts tbt fmt 
)sct SPECIAL l?w2uTI~. s.x:ion and a 3+m uratmn foa plug fallcws 

t,k back wcricn. Pressure drop across ua tti - 
at 1 Vmin airflcu rust be less &an 3.4 kPa. 
Available wrtially. 

2. P'w-mu1 mling pq~, 0.01 to 0.2 Wmin, with 
flexible armting tubing. 

3. PTF2 tub;blng, 5-m IO. 
4. Refri*fant, &gg+d (a l c). 
5. Gas cnmxtcgraph. FPU uith sulfur filttt, 

integrator and colum (NU ~90 1X&11. 
w21:: A valve to vent the solvent peak ufwn it 

tlut~s frcm the alum is UfPfUI ta pmrect 
t,h bkctar. 

6. Vials, glass, 2%. PTFE-lined tags. 
7. Volunztric flasks, lcml. 
8. Syringe, l&uL. reddablt t0 0.1 ML. 
g. &livery pipers, l- to IcCrpL 2nd 1-x. ui:.? 

pipet bulb. 

S?5xAL PflEWTIClvS: Car'xo disulfi& is toxic and an ac-dta firP and c~plcrim Lizad (flash 
point I -Xl ‘C) (1.71; mrk rir! it caly in 2 bd. 

1. Calibrate tac’l per=1 sapling purp uith a regnxautivt mler in line. 
2. Break the ends of t&he mler imirtely before mling. Att.ich tarpIer to p-1 

sarrpling PUTQ ri th flexible tubing. tinec: ttw drying tu& to t!‘e fmt rec’.icn of tAk 
charcoal tube with a 2Mm sxrion of PTFf tubing. 

3. Sarrplc at in acourataly LIXW flcu rate &twn 0.01 and 0.2 Wmin for a toul rarplt Size 
of 2 to 2s 1. 
r;OTE: Smles may be tiken up to 1 Umin if mient hunidity is lcw [l,d]. 

4. Kee9 the drying tube cxr~-~~ted CO t% c?~r:sl tube during shipping. Roirigwate (0 'C) to 

prevent CS2 migratiw to ths @A& s..x:ion. Cdp t.he cpzn ends. Pact wcurely for 
shipn?nt. 

ii/ lw3S !&co-Z 

1% 



APPENDIX II. 

PCA RECOMMENDATION 



-------------------------------------------------------------------------------------------- 

GF'PLICATOR: &,rp METHOD OF APF'LICATION: VOLUME: /+,l ,/,,A &J 

IMATERIAL: :F:ESTR:EFA # :RATE: :/lo0 GALLONS:PEST: 

3: I 8 : I : : 
--;------------------:-----:---;---------------~---------;------------~------------------------- . 
4: I : I 8 I I , . f : 
- '------------------:-----1-----------------~---------~------------~------------------------- 
,: 

3 
I , I i t . t I 8 1 . --,------------------:-------l---------------~---------~------------;------------------------- . 

cl : I I I 8 I 1 I I 
--:------------------:-----:---------------------1 ,---------;------------ :------------------------- 
7: I f I I I t I I I 

-------------------------------------------------------------------------------------------- 

:YES IN0 : YES :NO : 
NO1 REQUIRED: : :TOXIC TO BEES : w f 
POSTING REQ: v I I I :TOXIC TO FISH y : 1 
RE-ENTRY INTERVAL: LI'B Id+ :TOXIC TO BIRD : w I 8 
DAYS TO HARVEST: Al//q. N 

I , 
F'LANT BACK RESTRICTION: a b, A/k_/ dLA.% b/-2/ 





APPENDIX III. 

CIMIS METEOROLOGICAL DATA 
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APPENDIX IV. 

JEROME CALIBRATION DATA 
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APPENDIX V. 

PRE-TEST QA/QC RESULTS 



State of California 

MEMORANDUH 

To : Peter Ouchida, Manager 
Testing Section 

Date : December 7, 1992 

Subject : Summary of C92-070 
MITC QA/QC Results 

Don Fitzell a 
Assoc. Air Pollution Spec. 

From : Air Resources Board 

The performance audits prepared by ARB's QMOSB for AIHL and the - 
CDFA laboratory (under contract to DPR) prior to an application 
monitoring revealed unexpected data (Attachment I). The most obvious 
is the greater than 100% recovery for both laboratories. In 
addition, AIHL apparently found significant amounts of MITC in the 
blank collection/conversion (c/c) samples (samples 9, 11, L6 and 18, 
Attachment I). I commented on the problem with the false positives 
found in the blanks (Attachment II). 

AIHL conducted further studies to resolve these discrepancies. 
They analyzed four more audit samples (samples 28, 29, 30 and 31) 
which had been archived at the time of the first audit (see Attachment 
III). They also compared their standard solutions to that prepared by 
QMOSB and used to spike the audit samples for both AIHL and CDFA. The 
results (Attachment III, page 4) indicated the standard used by QMOSB 
to be 40% higher than that used by AIHL and CDFA [This is assuming 
that: 1) The recovery levels by both labs are unrealisticly high - 144% 
and 126% - and 2) it is more likely that one lab - QMOSB - made a 
dilution error rather than two]. All of the spiked levels in 
Attachment III have been changed to reflect this higher value. The 
percent recovery, based on these new numbers (Attachment III, page l), 
are more realistic and in line with ICI’s stability studies (Attachment 
IV). 

To resolve the question of the false positives in the c/c samples, 
additional blanks were run in Sacramento and sent to AIHL for analysis. 
Also, the extracts from samples 9, 11, 16, and 18 were sent to the CDFA 
Sacramento Laboratory for analysis (Attachment V). No MITC peak was 
observed on the chromatograms of the additional c/c samples taken in 
Sacramento. CDFA laboratory confirmed the presence of an apparent MITC 
peak in the extracts for samples 9, 11, 16 and 18 provided by AIHL. 

These data indicate that the original c/c samples analyzed by 
AIHL contained an interferent which for unknown reasons were 
not duplicated in subsequent samples. In order to minimize the 



possibility of this occurring in the field samples, AIHL has 
recommended that EEB take background (blank) samples in the area 
targeted for monitoring a week prior to the actual monitoring. If 
feasible, I feel this is strongly advisable. 

I believe the questions arising from ttfe performance audit have 
been addressed. Whenever a field application of metam sodium can be 
arranged, AIHL is ready to perform the analysis. 

cc,: George Lew 
Lynn Baker 
Ruth Tomlin 
Gabe Ruiz 
Mike Poore 
Miles Imada 
Nancy Miller 
Jeff Cook 



. ‘. 

\ Attachment I 

J 
QA/QC Audit Results 

Corrected 
Sample ID Spike Detected Percent for Blank Percent 

I eveI fua1 Recovered fUQ1 Recovered 

22 2.50 
23 0.50 
24 1.00 
25 1 .oo 
26 2.50 
27 0.50 
71 Blank 

DPR Performance Audit 
2.84 114 
0.58 116 
1.25 125 
1.07 107 
2.69 108 
0.56 112 

ND -- 

114 
i16 
125 
107 
108 
u 

AVG. 174 

AIHL Performance Audit 

2.500 3.489 140 140 
0.500 0.629 126 ;26 
1.000 1.198 120 120 
2.500 3.002 120 120 
1 .ooo 1.375 138 738 
0.500 0.547 109 222 
Blank ND - AVG. 126 
Blank ND - 

AIHL CollectlonXonversion 1 liter/rain. 

10 
i2 
13 
14 

9 

il 

1.000 1.167 117 1.009 :01 
2.500 1.977 79 1.819 73 
2.500 1.981 79 1.823 73 
1.000 1.142 114 0.984 Blank 0.169 sa 

AVG. 86 
Blank O.lA8 

AIHL Collection/Conversion 4 liter/min. 

15 2.500 3.224 129 2.698 708 
17 1.000 1.462 146 0.936 94 
i9 1.000 1.505 150 0.979 
20 2.500 3.?44 126 2.618 .Jg 

16 Blank 0.557 AVG. iO1 
18 Blank 0.496 



, Attachment II 

State of California 

MEMORANDUM 

TO : Miles Imada 
Supervising Air Pollution 
Research Specialist 

Date : November 10, 1992 

SubSect : MITC Interferences 

Through: ,Peter Ouchida, Manager ,p/ 
Testing Section 

Don Fitrel dfF 
Assoc. Air Pollution 

From : Air Resources Board 

v 
Spec. 

After our phone conversation of November 5, I am summarizing 
the data already known, postulating reasonable causes and suggesting 
possible avenues of approach to resolve this question. 

To 

1. 

2. 

3. 

4. 

summarize the information we have at this point: 

No MITC was detected in the blank performance audit samples 
analyzed by either your group or DPR. 

Apparent MITC was detected by your laboratory in the blank 
collection/conversion (c/c) samples provided by our group. 
These charcoal tubes were spiked by the ARE Quality 
Management and Operation Support Branch. Air was 
drawn through these tubes at the Monitoring and Laboratory 
Division Shop at two flow rates (1 and 4 liters per minute) 
over a 24-hour period. The amount detected was proportional 
to the volume of ambient air drawn through the tubes. 

Subsequent GC/MS analysis by your staff indicated the 
apparent MITC detected in.the c/c blanks was not MITC. 

Most of the samples received from the Dunsmuir spill last 
year indicated no MITC present. Recovery studies conducted 
by DPR did not indicate any interferences with MITC. 

We must resolve the question of this interference detected in 
the c/c blanks before we attempt field sampling. At this point, I 
see three possibilities: 

1. The interferences detected are common environmental compounds 
which can be readily detected anywhere and which can be 
separated from MITC by altering the chromatography program. 



2. The interferences were environmental compounds specific to 
the air around the MLD Shop (vehicle exhaust, solvents, etc.) 
and would not be picked up in an actual field sampling. 

3. The interferences were a one time occurrence (unique ambient 
air conditions at the time of sampling, accidental sample 
contamination, etc.) that cannot be reproduced or determined. 

A number of experiments. are possible to help to explain the 
results 

1. 

2. 

so far: 

An analysis of the additional c/c blanks prepared by the ML0 
Shop (during the rainy period last week). 

If any remaining extract containing the 
analyze the remaining samples using the 

contaminant is left, - 
NPO with a 

chromatographic program similar to that 
Dunsmuir spill samples, or that used by 

used by ICI for the 
DPR for its analysis. 

3. 

4. 

We are asking DPR to provide background 
their application monitoring this week. 
taken prior to application. 

samples from 
The samples will be 

A review of the chromate rams 
time of the Dunsmuir spi 9 1 

from the c/c samples at the 
may help. 

These are possible starting points to determine what may be 
causing the interference your staff detected in the c/c blanks. I'm 
sure your staff has other ideas as well. If we can be of any help in 
resolving this question, feel free to call me. . 

cc: George Lew 
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Attachment I I I 

MITC QA/QC AUDIT RESULTS 

DPR PERFORMANCE AUDIT 

SAMPLE # ?vfITC Spiked Level Detected % Reuxervt 

22 
26 
24 
25 
23 
27 
21 

Overall 

1 
5 
4 
7 
3 
8 
2 
6 

Overall 

31 
30 
29 
28 

Overall 

284 
269 
125 
1.07 
058 
056 
ND 

81 
77 
89 

76 - 83 
80 

80 

AIHL PERFORMNANCE AUDIT (Analyzed Ott M-20,1992) 

35 3.005 
3.5 2589 
1.4 1x3 
1.4 1.195 
0.7 0556 
0.7 0.439 

Blank ND 
Blank ND 

86 
74 
81 
85 
79 
70 

80 

2nd AIH.L PERFORMANCE AUDIT (Analyzed Nov 3,19x) 

35 1.894 
1.4 0.732 
0.7 0.412 

Blank 3-D 

54 
52 
56 

54 

AD-IL, ND = CO.025 pg/mL or CO.075 g&ample 
‘For each group, overall recovery is calculated as the sum of the MITC detected, divided by the sum 
of the IbfITC spike, times 100. 



. 

. 

MITC COLLECI’ION/CONVERSION EFFICIENCY RESULTS 

1 Urnin 

SAMPLE # 

‘i 

12 
13 
10 
14 
9 

11 
Overall 

MIX Spiked Level 
(clg> 

35 
3.5 
1.4 
1.4 

Blank 
Blank 

Detected 
(I%> . 

1.968 
1.905 
1.048 
1.138 

% Recuvervt 
(Corr. for Blank) _ 

52 
50 
64 
71 

56 

4 Lhin 

15 
20 
17 
19 
16 
18 

Overall 

35 
35 
1.4 
1.4 

Blank 
Blank 

3.040 73 
2720 64 
1394 66 
1328 61 

67 

‘For each group, overall recovery is calculated as the sum of the IvflTC detected, divided by the sum 
of the MITC spike, times 100. 



1 Wmin 

SAMPLE # 

12 
13 
10 
14 
9 

11 

4Wmin 

15 35 2.630 0.410 3.040 13 
20 3.5 2332 0388 2720 14 
17 1.4 0.916 0.478 1394 34 
19 1.4 0.775 0553 1328 . 42 
16 Blank 0.495 ND 0.495 0 
18 Blank 0.442 N-D 0.442 0 

imT.c SPKKE All PURGE/B -0UGH RESULTS 

SPIKE MTI’C DETE- (1.4 
Front 

.- -. 
Back Total % Breakthru - 

3.5 1.735 0.233 1.968 i2 
3.5 1.905 ND 1.905 0 
1.4 0.834 0214 1.048 20 
1.4 1.138 ND 1.138 0 

Blank 0.163 ND 0.163 0 
Blank 0.131 ND 0.131 -0 

AlHLND= co.025 pg;mL or CO.075 pgkample 



MI-I-C STANDARDS,CHECK 
GR/PL/MF SETS 6 NCIV 92 

70000, I 

. 

CONCENTRATION '-0 ug/mL 

a=-217.3141 
b=67752,7668 

e.443.7221 

e,,=395.1 OEM 
fy313.2390 
f-O.9999 

~;HF!;;NDARD SET </';:/ ,\ 

.JJ.&;m --a---- 

~Kb'" 
. . 09153.6952 

bm47660.1964 
8.4 22.9899 

o,,-338.1135 
e,-268.0537 

‘r-O.9998 

P&S;~NDARD SET jj',./~j 

LINETy;;. . . . . . . . . , . . . 
r y;b'" 
a-3 14.2705 
bm47780.6028 

~,=402, 1056 

8,,lllO6.1153 
cy869.2349 
rmO.9983 

, 



Attachment IV 

Table 2. Storage Stab11 lty of Methyl Isothlocyanate 

--------.._ 

Test 1 

1'9 I'9 z 
Taken Found Recovery 

--- -----.- 

0.50 0.42a I\4 
0.50 0.43'1 I16 
0.50 0.43a 06 
0.50 0.43" 1\6 

o.io 0.39') 711 
0.50 0.33" III 

0.50 0,3oc 76 
0.50 0.37c 71 
0.50 0.3tF 76 
0.50 0.3v 70 i 

.----_-- 

Test 2 

1'9 I'9 2 
Taken Found Recovery 

--- 

5.14 4.71” 92 
5.14 4.93a 96 
5.14 4.nca 95 
5.00 4.6Ofl 92 

5.15 5,161' 100 
5.15 5.191) 101 

5.15 4.59c n9 
5.15 4.71c 92 
5.14 4.llC no 
5.14 4,Olc 70 

- 

Test 3 

I'4 1'9 % 
Taken Found Recovery 

21.44 19.0” 92 
21.44 20.1" 94 
21.44 19.oa 92 
21.44 20.4a 95 

25.17 21.6~ 97 
25.47 24.3" 95 

25,47 23.2C 91 
25.47 22.6c 09 
21.11 15.9c 74 
21.4 16,7c 7n 

---- ---------- - -.--- . 
1 

Test 1 

1’9 I’9 x 
Taken Found Recovery 

51.45 50.0) 37' 
51.45 15.31' no 

51.45 fl6.OC 91 
51.45 55.GC Ion 
51.45 44.9c 07 
51.45 15.7c 09 

IOTES: a = Smples arlalyzed after betng stored for 1 day under rcfrtgeratlor~ 
I) Q Satnplcs analyzed after being stored for 7 days under rcfrtgeratlon 

* Samples analyzed after being stored for 14 days rtndcr refrlgeratfon, 
i Recovery not corrected for desorptfon efflcfency (D.E.) 
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4 Attachment V 

S.4CRt1lESTO ,qvj-BlE”;T .MITC BxCKGROLXD RESlJZTS 

Sampie # 

9 0.163 (0.15) 
11 0.131 (0.13 

16 0.195 
18 0.495 

cc-81 
CC-B2 
cc-33 
CC-B4 

CC-B5 332 
cc-36 

Sarriplec! for 2;: hrs nr : LPYvI. 
YD 

CC-BY 
Samples CC-B5 and CC-B6 were re- 

h-D 
cc-38 

analpxi by GCMS which did not con&-m 
‘SD the presence oi MITC. 

Apparent 54ITC 
Detected lug) 

1XD’ 
ND 
ND 
?m 

Remarks 

Sampled lor 24 hrs at 5 LPM. 
Figures in pares;iheses are DPR resiAts. 
GC/MS analyses did nor cc&ii the 
presence of WC. 

Sampie:! for Zr !lrs ar 4 LPM. 
GCiMS analyses did not confirm the 
prcscncc ol MITC. 

Sampled for 23 hrs ar 1 LP.54 and 4 LPM 
in the rain. Ware: droplet observed in 
the CS, exxrau. 

^f\rD = MN detected. beiou the quanrirarion Mimi!. i.e.. < 0.75 pu M!TC+mpIe 
as determined by GC,sPD analysis 

z 

XHL Decernbcr -3.19~ 


